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Effects of 3 salt—tolerant plants on the chemical properties and microbial community structure of coastal
saline soil
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Abstract: The aim of this study was to analyze the effects of salt—tolerant plants on the chemical properties and microbial community
structure of coastal saline soil and provide a scientific basis for vegetation restoration in saline soil. Plots with coastal saline soil were

planted with Sedum aizoon 1., Sesbania cannabina (Retz.) Poir., and Taraxacum mongolicum Hand.—Mazz., and the control plot had only
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coaslal saline soil. Soil agrochemical analysis technology and phospholipid fatty acid (PLFA) biomarker method were used to analyze the

chemical properties and microbial community structure and diversity of the coastal saline soil. Both electrical conductivity and available
potassium content of the coastal saline soil planted with the salt—tolerant plants decreased significantly by 20.26%~57.21% and 23.42%~
37.80%, respectively. However, soil organic matter and available phosphorus content increased significantly by 39.16%~53.01% and
106.48%~259.92%, respectively. The types of PLFA in the sample plots planted with the salt—tolerant plants increased significantly, and
the microbial community changed. The 3 sample plots planted with the salt-tolerant plants showed the PLFA content of gram—negative
bacteria (G~ ), actinomycetes, AM fungi, eukaryotes, and fungi, and the total PLFAs increased by 4.96%~63.37%, 82.91%~222.72%,
50.00%~160.25%, 32.05%~268.59%, 19.39%~454.77%, and 21.53%~103.32%, respectively. The ratio of fungi to bacteria also increased
significantly by 1.00~6.50 times, whereas the content of gram—positive bacteria(G*) and ratio of G* to G'(G*/G™) decreased significantly by
48.06%~57.78% and 59.77%~68.68%, respectively. In addition, the diversity of the soil microbial community in the sample plots with the
salt—tolerant plants increased significantly. Cultivation of Sedum aizoon L. and Taraxacum mongolicum Hand.- Mazz. can reduce the
electrical conductivity of coastal saline soil, facilitate the accumulation of soil organic matter, and stimulate the reproduction of a variety of
microorganisms, thereby effectively improving the micro—ecological environment of coastal saline soil.

Keywords: coastal saline soil; salt—tolerant plants; chemical properties; soil microorganism; community structure; phospholipid fatty acid
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Table 1 PLFA biomarker for soil microbes

TAE #1257 Microbe type

NG NG Vi B2 A4 #4510 PLFA biomarker

214 Bacteria
#52% FCBH M Gram—positive bacteria
#5 2% FCBA M Gram—negative bacteria
ELJA Fungi
HELE T Actinomycetes

i14:0;115:0; a15:0; 15:0;116:0; 16:0; 16: 1w7¢; 117:0; al7:0; ¢y17:0; 17:0; 18: lw7¢c; 18:0;118:0
i14:0;115:0; a15:0;116:0;117:0; al7:0; i18:0

16:1w7¢; cyl7:0; 18: 1w7c; 18: 1w5e
16: 1wSc; 18:2wb¢; 18: 1w9¢; 18:3w3c
10Me16:0; 10Mel17:0; 10Me18:0
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T AL A A b, A 48 1) 2% [ PHAME TR PFLA 75 i ) K i

TRET 48.06%~57.78% , K /INIFFAR I Jy b > 2 35>
TS > FH A 2 PR BH R A 22 IRBA M B (GG
PFLA & & & % F R T 59.77%~68.68%, 1H. 3 M
YRR 22 AN B

X R AE - BRI W 75 Z2 #E 1 1Y Shannon—Wie-
ner ZAEMEFREC(H) (FE & FEEFREL(SR) I 51 EEHR ()
AT BT (3R 4) AT LU Y, T A S 2 A 48 250 i
R T (P<0.05) , 91 K 22.26% ; 34 HE I A: b 3=
B R RO B2 = T AR (P<0.05) , 18 E A 20.89%~
36.31%. ZFEPETEEER B A A Je> 2=~ H >4
Hb, 8 R BRI B> ST A S, 44
FE 35 5] BE S BRRIAE B35 25 5 o Ul B R R I 3 A
e L Gt /L R TR | W AR
2.3 TIEMEWPLFA £S5

X 4 A Hi A 38 ST AE ) PLFA 64T 3 8043 43
Br(i& 1), 2558320 . 5 HERUE Y PLEA 41 R OG 11
24 F o BT sk R 18 96.3%, 8 — Aoy
(PC1) F55 — F 54y (PC2) 43 5l fift B 725 1 7 25 1)
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Table 2 Soil chemical properties under different treatments

BR gl ey e 5

Soil chemical properties

WhATE s

Sedum aizoon 1. Sesbania cannabina(Retz.) Poir.  Taraxacum mongolicum Hand.—Mazz. The bare sample plot

i 5§ Electric conductivity/(pS-cm™) 827.07+25.87d

1 541.23+37.26b

1246.82+70.02¢ 1932.83+28.79a

HHA Available nitrogen/(mg-kg™)  114.89+6.13a 71.03+2.39b 54.42+2.27¢ 54.55+2.85¢

H %W Available phosphorus/(mg-kg™)  12.65+1.08h 10.51+1.04b 18.32+1.62a 5.09+0.64¢
HAHEP Available potassium/(mg-kg™)  79.45+2.17b 73.86+3.34b 90.93+1.63b 118.74+2.41a

A P Organic matter/(g-kg™) 17.86+1.84a 17.59+2.30a 19.34+1.66a 12.64+2.31b

TE : AT A RN PR R AL B E] 22 57 .5 (P<0.05) . R Tl

Note: The different lowercase letters in a line indicate significant differences among treatments (P<0.05). The same below.

R3 TNELETEREY PLFA S8 (nmol-g™)
Table 3 Soil microbial PLFA content under different treatments(nmol-g™)
LIRS 73 A s

Microbial community

Sedum aizoon L. Sesbania cannabina(Retz.) Poir. Taraxacum mongolicum Hand.—~Mazz. The bare sample plot

H22 BB # Gram—positive bacteria(G*)  63.50+3.18b 51.62+3.03b 62.84+3.57b 122.25+5.65a
22 BB Gram—negative bacteria(G™)  46.25+3.33b 37.00+£2.41¢ 57.59+3.05a 35.25+2.95¢
TRk Actinomycetes 35.50+2.03a 20.12+1.64¢ 25.37+2.01b 11.00+0.39d
AM E I Arbuscular mycorrhizal fungi 6.02+0.41b 6.00+0.40b 10.41+0.41a 4.00+0.38¢
LA Fungi 5.62+0.46h 3.88+0.38¢ 18.030.57a 3.25+0.33¢
B4 W) Eukaryotes 11.50+0.42a 4.12+0.32¢ 5.00£0.47b 3.1220.36d
J PFLAs Total PLFAs 303.38+10.93a 191.62+9.99h 181.34+8.23b 149.21+7.04¢
GG 1.38+0.06b 1.4020.15b 1.0920.09h 3.48+0.33a
ELTH /4N Fungi/Bacteria(F/B) 0.0520.00b 0.040.00¢ 0.15£0.01a 0.02+0.00d
http://'www.aed.org.cn — 31—
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Table 4 Diversity of soil microbial community under different treatments

SRR g 35 AT S
Diversity index Sedum aizoon L. Sesbania cannabina(Retz.) Poir. Taraxacum mongolicum Hand.—Mazz. The bare sample plot
H 2.87+0.18ab 2.87+0.10ab 3.13+0.11a 2.56+0.11b
SR 9.46+0.56a 9.29+0.41a 8.39+0.31b 6.94+0.31c
J 0.72+0.05a 0.73+0.03a 0.83+0.03a 0.71+0.03a
1.0
all:0 ©LD
16:3 w6¢
—~ 20:0 10Mel8:0
‘g\: 19:3 wbe \
) -,4,1,7;,14*)912,:,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
= 00 w0 4 10Me 17:0
N &l o SN :
g 16:1 w7cy3' 4 / | \ PGY 17:1 wTe
~ 16:07=4 - AN, S .
15:4 w3 | S0 DM 20:3 wbe
19:1 w7c¢ 15: 1 «#c TJ} \ 20:4 wbe
L cyl9:0 24:0 3 BIANN (:y1187110 00 18:2 06
h - : 16:1 w9c <N WR¢ 11 w9e 18:2 wbe
i22:0%al7 8' $6¢ i \ N w8c8: 1 wlc
1490 1:a15' 16:1w7c  16:1 w9c¢
19:0 055, DI8:1&Te 0.0 11670 16:1 w5c
o , 20:022:0 2411 w3t 1070 10Mel60
-5 0 L5
PC1(82.9%)

LD FC.TJ.PGY 2R tiisth 29252 | T35 T3 A bt

LD, FC,TJ, PGY represent the bare sample plot, the sample plots planted with Sedum aizoon L., Sesbania cannabina(Retz.) Poir.,Taraxacum mongolicum

Hand.-Mazz., respectively
B 1 REALE TR PLFA RS 5040

Figure 1 PCA of soil microbial PLFA under different treatments
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